Abstract. The estimation of number of remaining mines is an important basis for the performance evaluation of naval minesweeping, and the accuracy of the estimation is related to the mastery of prior information and the selection of evaluation model. In this paper, we build the evaluation models by employing Markov process and Bayesian estimation theory to estimate the number of remaining mines. Then simulation experiments based on the above models were carried out, using the operational data which come from prior information of the minefield and information of swept mines. The results show that the Bayesian estimation is more reliable than Markov process in the case of sufficient prior information.
Introduction
The main purpose of mine operational evaluation is to quantify the risk of minefield after minesweeping, while the number of remaining mine is one of the key links for that. How to estimate the number of remaining mines according to sampling information has become the main problem which is most concerned about by various models. We can build a model which meets the following requirements: strong description ability which is related to mine array state, information retrieval ability, practical value for dealing with various problems, different processing methods to choose according to the different conditions [1] [2] [3] [4] [5] . In this paper, two typical models, Markov process and Bayesian estimation [4] [5] [6] [7] are analyzed and compared. The estimation of remaining mine number is studied for different prior information, starting from the samples of information related the mines which have been swept.
Establishment of the Model of Performance Evaluation

Mathematical Model Based on Markov process.
Markov process is a random process which can describe many practical problems whose coming state is related only to current state. In order to describe it, we define some symbols as follows: DC -a mine will explode when the sweeper affected it DC times, Q -maximal value of DC , N-sum of mine sweeping times, 
The equation (1) can be rewritten as follows:
When the minefield has been swept 1 n + times and the number of mines which have been swept out is 1 n y + , it is only related to mines whose DC is 1: 
For sub area i , the distribution proportion of the number of remaining mines is:
[ ] 
We can see
as the prior distribution in the jth estimation, and obtain the distribution of number of remaining mines: 
By analysis of equation (11), we find that the distribution of remaining number of mines has nothing to do with previous estimation. So it can be rewritten as follows:
Then we can obtain the mean and variance of remaining mines as follows:
Sample Data Acquisition
We can obtain the sample data from Monte Carlo stochastic simulation algorithm or the results of minesweeping training and see it as the observation sequence value of the swept mines. Here we take the result of Monte Carlo method simulation as the sample data:
Generate a random number ,[0,1] 
Discussions and Conclusions
The result shows that Bayesian estimation model is better than Markov process model. Although
Markov process model can reflect the statistical results, for some round of simulations, the deviation will appear between the estimated result and the true value. On the contrary, the trend of the curve is Comparing fig.1 with fig.2 , we find that the probability has a direct influence on the assessment. The high sweeping probability can obtain satisfactory results because the sampling data is affected to a lesser degree by the "noise". In both fig.1b and fig.2a , we can find that the amplitude of the posterior estimate has been greatly improved compared with the situation shown in Fig.1a and fig.2b because the parameter 
